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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel injection 
control device for a turbo-supercharged Diesel engine 
preventing the reduction of the engine revolving speed at 
the time of a turn. 

SOLUTION: When an operator applies quick steering to 
turn a combine, a signal is outputted to an ECU 27 from 
a turn sensor 26, and the ECU 27 receiving this signal 
excites a three-way solenoid valve 24. The atmospheric 
port 24a of the three-way solenoid valve 24 is closed, the 
second control pipe 21 is communicated, the boost 
pressure is reduced to the set pressure of a pressure 
reducing valve 23, and it is guided into the atmospheric 
chamber 15 of a waste gate actuator 12. A waste gate 
valve 1 1 is not opened until the boost pressure becomes 

the fourth set pressure, and the boost pressure rises as compared with that at the time of a 
straight advance. The action quantity of a boost compensator 25 is increased as the boost 
pressure rises, and the fuel injection quantity is increased from the first stage maximum 
injection quantity to the second stage maximum injection quantity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge pressure control means which is the fuel-injection control device which performs 
fuel-injection control of the diesel power plant with a turbosupercharger carried in the car, and controls 
the charge pressure of said diesel power plant with the 1st upper limit, When **** of a car is detected by 
a fuel-oil-consumption loading means to be attached to the fuel injection pump of said diesel power 
plant, and to increase the quantity of fuel oil consumption according to said charge pressure, a **** 
detection means to detect **** of said car, and said **** detection means The fuel-injection control unit 
of the diesel power plant with a turbosupercharger characterized by having the charge pressure upper- 
limit control means to which control of the charge pressure by said charge pressure control means is 
made to carry out with the 2nd upper limit higher than said 1st upper limit. 
[Claim 2] It is the fuel-injection control unit of the diesel power plant with a turbosupercharger 
according to claim 1 which said fuel-oil-consumption loading means is a boost compensator, and is 
characterized by setting up the boost compensator concerned so that charge pressure may perform the 
lst-step fuel-injection loading in the field below said 1st upper limit and more 2nd-step fuel-injection 
loading than said lst-step fuel-injection loading may be performed in the field below the 2nd [ said ] 
upper limit to which charge pressure exceeded said 1st upper limit. 

[Claim 3] It is the fuel-injection control unit of the diesel power plant with a turbosupercharger 
according to claim 1 or 2 which said charge pressure control means is the waist gate actuator which 
drives the waist gate, and is characterized by said charge pressure upper-limit control means being that 
to which the charge pressure which acts on said waist gate actuator is substantially reduced when **** 
of a car is detected by said **** detection means. 

[Claim 4] It is the fuel-injection control unit of a diesel power plant with a turbosupercharger given in 
any 1 term of claims 1-3 which is equipped with the traveller with which said car consists of a transit 
means of a left Uichi pair, and is characterized by performing said **** by braking one transit means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[HeW of the Invention] This invention relates to the fuel-injection control device of a diesel power plant 
with a turbosupercharger, and relates to the technique of preventing lowering of the engine speed at the 
time of **** in detail. 

[Description of the Prior Art] By the combined harvester and thresher which is a car for self-propelled 
mold agriculture, the diesel power plant excellent in fuel consumption or low-speed torque is used as a 
prime mover of transit and operating. The engine for combined harvester and threshers drives activity 
machines carried in the car body, such as a reaper and a grain threshing machine, and makes mowing ot 
a rice, a thresh, after treatment (union and beating of straw), etc. perform at the same time it dnves a 
crawler on either side with the power transmission device which consists of change gears etc. and 
advances a car body. Usually, in a combined harvester and thresher, it connects with the engine output 
shaft and both a power transmission device and an activity machine have a travel speed and an activity 
rate in proportionality. That is, when running for the predetermined gear ratio, at the time ol high-speed 
transit an activity rate becomes quick, and an activity rate also becomes slow at the time of low-speed 
transit. Moreover, although the engine performance (thresh engine performance) of a grain threshing 
machine changes with the activity rates, generally it is set as the specified speed from which the thresh 
engine performance serves as max regardless of a travel speed. Therefore, the maximum travel speed 
which can secure the specified speed of a grain threshing machine at the time of engine output at lull 
gate opening (rated output point) serves as a limitation on working efficiency. 
[0003] Although there is also a thing of natural aspiration in the diesel power plant for combined 
harvester and threshers, though it is comparatively small, the thing with a turbosupercharger from which 
high power is obtained is used abundantly. By the diesel power plant with a turbosupercharger, a turbine 
is rotated with the pressure of exhaust gas and the inhalation air of a large quantity can be sent into a 
combustion chamber by the inhalation-of-air compressor of this and one. Therefore, improvement in an 
output is obtained by increasing fuel oil consumption according to buildup of inhalation air, without 
making a harmful emission gas component increase. In addition, generally by the diesel power plant 
with a turbosupercharger, the boost compensator (charge pressure compensator) is attached to the tuel 
injection pump A boost compensator increases fuel oil consumption according to lifting of charge 
pressure (boost pressure), and consists of an actuator of the diaphragm type which operates by boost 
pressure, and a metering device (fuel-oil-consumption buildup device) dnven to this actuator. 

[Problem(s) to be Solved by the Invention] By the way, although the rice which carries out **** (turn) 
and adjoins was mown by the combined harvester and thresher mentioned above after finishing the 
mowing activity of the rice of a single tier, there was a problem that the thresh engine performance fell, 
at the time of the ****. By the car equipped with the crawler type traveller as a traveller, in order for a 
steering wheel like a wheel type traveller not to exist and also to make a **** radius small as much as 
possible, one crawler is braked and **** is performed. Therefore, in the case of****, a big load is 
applied to an engine, and when engine power is fixed, an engine speed will fall at the time of .And 
since the thresh engine performance is set as the rated output point as mentioned above, the thresh 
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engine performance will fall at the time of ****. Under the present circumstances, when engine power 
could be increased, lowering of an engine speed (namely, thresh engine performance) could be 
suppressed, but since it had already run by the maximum output, engine power was not able to be 
increased actually. 

[0005] As what prevents lowering of the engine speed in the car for self-propelled mold agriculture, the 
equipment which operates a turbosupercharger only at the time of a heavy load is proposed, and the 
equipment which switches an engine speed governor to a high revolution side only at the time of **** is 
proposed by JP,61-67074,U at JP,62-262913,A. However, with the former equipment, at the time of the 
high-speed activity to which the turbosupercharger has already operated (at the time of a heavy load), 
even if it is at the **** time, the increment in an output beyond it will not be able to be acquired, but an 
engine speed will fall. Moreover, also with the latter equipment, when an engine speed is already a 
maximum engine speed, the governing operation beyond it will not be able to be acquired but an engine 
speed will fall too. That is, according to the equipment of these former, although lowering of the engine 
speed in a partialness field could be prevented, lowering of an engine speed was not avoided at the time 
of the activity by accelerator full admission. 

[0006] This invention was made in view of the above-mentioned situation, and aims at offering the fuel- 
injection control unit of a diesel power plant with a turbosupercharger which prevented lowering of the 
engine speed at the time of ****. 
[0007] 

[Means for Solving the Problem] Then, the charge pressure control means which is the fuel-injection 
control device which performs fuel-injection control of the diesel power plant with a turbosupercharger 
carried in the car, and controls the charge pressure of said diesel power plant by claim 1 of this invention 
with the 1st upper limit, When **** of a car is detected by a fuel-oil-consumption loading means to be 
attached to the fuel injection pump of said diesel power plant, and to increase the quantity of fuel oil 
consumption according to said charge pressure, a **** detection means to detect **** of said car, and 
said **** detection means The thing equipped with the charge pressure upper-limit control means to 
which control of the charge pressure by said charge pressure control means is made to carry out with the 
2nd upper limit higher than said 1 st upper limit is proposed. 

[0008] Moreover, in claim 2, it sets to the fuel-injection control unit of the diesel power plant with a 
turbosupercharger of claim 1 . Said fuel-oil-consumption loading means is a boost compensator. The 
boost compensator concerned What is set up so that charge pressure may perform the lst-step fuel- 
injection loading in the field below said 1st upper limit and more 2nd-step fuel-injection loading than 
said lst-step fuel-injection loading may be performed in the field below the 2nd [ said ] upper limit to 
which charge pressure exceeded said 1st upper limit is proposed. 

[0009] Moreover, in claim 3, in the fuel-injection control unit of the diesel power plant with a 
turbosupercharger of claims 1 or 2, said charge pressure control means is the waist gate actuator which 
drives the waist gate, and said charge pressure upper-limit control means proposes that to which the 
charge pressure which acts on said waist gate actuator is reduced substantially, when **** of a car is 
detected by said **** detection means. 

[00 1 0] Moreover, in claim 4, in the fuel-injection control unit of the diesel power plant with a 
turbosupercharger of claims 1-3, it has the traveller with which said car consists of a transit means of a 
left Uichi pair, and said **** proposes what is performed by braking one transit means. 
[0011] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, 1 operation gestalt of the fuel- 
injection control unit concerning this invention is explained to a detail. Drawin g,! is the outline block 
diagram showing an engine control system, and a sign 1 shows the diesel power plant with a 
turbosupercharger for combined harvester and threshers (it is only hereafter described as an engine) in 
this drawing. The fuel injection pump 2 of a distribution mold is attached to the engine 1, it drives in an 
engine 1, and a fuel is supplied to the fuel injection nozzle which was prepared in the cylinder head 3 
and which is not illustrated. The inlet pipe 5 which introduces the new mind from the air cleaner which 
is not illustrated has connected with the cylinder head 3 through an inlet manifold 4, and the compressor 
7 of a turbosupercharger 6 is arranged in the duct. Moreover, the turbine 9 and exhaust pipe 10 of a 
turbosupercharger 6 have connected with the cylinder head 3 through an exhaust manifold 8. 
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[0012] Between the exhaust manifold 8 and the exhaust pipe 10, the waist gate valve 1 1 is arranged in 
order to bypass a turbine 9 and to miss exhaust gas at the time of fault lifting of boost pressure. The 
waist gate actuator 12 which drives the waist gate valve 1 1 is equipped with the body 16 divided by 
diaphram 13 at the working medium room 14 and the atmospheric-air room 15, and the return spring 17 
which energizes diaphram 13 to the working medium room 14 side, and the waist gate valve 1 1 is 
connected by the rod 18. 

[0013] The 1st control pipe 20 which is open for free passage in the working medium room 14 of the 
waist gate actuator 12 has connected with the duct of an inlet pipe 5, and the firm gas of the boost 
pressure Pb in an inlet pipe 5 is carried out to the working medium room 14. From the 1st control pipe 
20, the 2nd control pipe 21 and the 3rd control pipe 22 have branched, and the firm gas of the boost 
pressure Pb is carried out also to these control pipes 21 and 22. The 2nd control pipe 21 is open for free 
passage in the atmospheric-air room 15 of the waist gate actuator 12 through the well-known reducing 
valve 23 (in the case of this operation gestalt, a set pressure is the thing of 2 0.3kg/mm), and the three- 
way-type solenoid valve 24. Moreover, the 3rd control pipe 22 is connected to the boost compensator 25 
formed in the upper part of a fuel injection pump 2. 

[0014] Among drawin g 1 , 26 are the **** sensor attached to the steering system which is not 
illustrated, detect **** actuation (steep-turn actuation) of a steering system, and output a signal to ECU 
(electronic control unit)27. ECU27 makes the 2nd control pipe 21 open for free passage at the same time 
it will excite the three-way-type solenoid valve 24 mentioned above and will close atmospheric-air port 
24a, if the signal from the **** sensor 26 inputs. In addition, in the condition of not exciting, while the 
three-way-type solenoid valve 24 intercepts the upstream (inlet-pipe 5 side) of the 2nd control pipe 21, it 
opens atmospheric-airport 24a, and carries out atmospheric-air disconnection of the downstream 
(atmospheric-air room 15 side) of the 2nd control pipe 21. 

[0015] The boost compensator 25 consists of diaphram 31, the push rod 32, the return spring 33, a 
connecting pin 34, and rocker-arm 35 grade, as shown in drawing 2 (the II section expanded sectional 
view in drawing 1). In the central underside, the push rod 32 has fixed diaphram 31 while it forms the 
working medium room 36 where the upper part of the boost compensator 30 is divided, and the boost 
pressure Pb from the 3rd control pipe 22 is introduced. The push rod 32 is held free [ sliding ] at the 
sleeve 38 which fixed on the body 37 of a fuel injection pump 2, and the head of the connecting pin 34 
held for the sleeve 39, enabling free sliding is in contact with the soffit side face. In addition, a return 
spring 33 prevents descent of diaphram 31 (namely, push rod 32) until it is always energizing diaphram 
3 1 up and the pressure in the working medium room 36 reaches the 1st predetermined set pressure PI 
(this operation gestalt 2.0kg/mm 2). 

[0016] As shown in drawin g 3 (the III section enlarged drawing in drawin g 2 ), 1st taper section 32a 
whose diameter is reduced toward the upper part is formed in the soffit side of a push rod 32. Moreover, 
straight section 32b is inserted above 1st taper section 32a, and 2nd taper section 32c which also reduces 
the diameter of this toward the upper part is formed in it. And the head of a connecting pin 34 contacts 
near the soffit of 1st taper section 32a at the time of lifting of a push rod 32 (a broken line shows), and 
contacts near the soffit of 1st taper section 32a at the time of descent of a push rod 32 (a continuous line 
shows). 

[0017] On the other hand, if the back end of a connecting pin 34 is in contact with the upper bed of a 
rocker arm 35 and a connecting pin 34 moves to a left in drawin g 2 , a rocker arm 35 will rotate counter 
clockwise centering on the support pin 40. if the soffit of a rocker arm 35 is in contact with the tension 
arm 42 and a rocker arm 35 rotates counter clockwise - the energization force of a governor spring 41 - 
a tension arm 42 - a shaft [ pin / 43 / support ] - carrying out - the time - a clockwise rotation - 
rotating . The tension arm 42 is connected with the control sleeve 46 which slides on a pump plunger 45 
top through the swivel-joint ball 44 formed in the soffit, and the tension arm 42 - the time - a 
clockwise rotation - rotating - if - a control sleeve 46 - a left - moving - irrespective of an 
accelerator opening - fuel oil consumption - increasing - coming --****. 
[0018] Hereafter, an operation of this operation gestalt is described. In a combined harvester and 
thresher, after starting an engine 1, an operator mows a rice by highest engine-speed Nemax by 
considering accelerator equipment as full admission, as mentioned above. In this case, by the increment 
in the amount of exhaust gas accompanying lifting of an engine speed Ne, a turbosupercharger 6 begins 
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to operate, and as shown in drawing 4 , boost pressure Pb begins to go up. Then, when boost pressure Pb 
reaches the 1st set pressure PI (a points of drawing 4 ), the diaphram 31 of the boost compensator 25 
begins to be depressed with a push rod 32, and the connecting pin 34 which contacted 1st taper section 
32a of a push rod 32 moves to a left in drawing 2 . Thereby, in the procedure mentioned above, a control 
sleeve 46 moves to a left and fuel oil consumption QF begins to increase from the basic injection 
quantity QO. The increment in fuel oil consumption QF continues until boost pressure Pb turns into the 
2nd set pressure P2 (this operation gestalt 2.3kg/mm 2) (b points of drawing 4 ), and the fuel oil 
consumption QF in the event turns into the 1st step maximum injection quantity Ql. 
[0019] Usually, in order for a connecting pin 34 to sometimes (at the time of rectilinear-propagation 
transit) contact from this event at straight section 32b of a push rod 32, even if there is lifting of boost 
pressure Pb, fuel oil consumption QF is maintained by the 1st step maximum injection quantity QL in 
addition, the boost pressure Pb the 3rd set pressure P3 (this operation gestalt 3.0kg/mm 2) - becoming 
(c points of drawing 4 ) -- by the boost pressure Pb introduced into the working medium room 14 of the 
waist gate actuator 12, the energization force of a return spring 17 is overcome, diaphram 13 operates, 
and the waist gate valve 1 1 begins to open through a rod 18. therefore, boost pressure Pb holds to the 
3rd set pressure P3 - having - highest engine-speed Nemax (namely, the highest pump rotational 
frequency Npmax) - also setting - fuel oil consumption QF - the 1st - it does not go up more than step 
maximum injection-quantity Ql. In addition, since the three-way-type solenoid valve 24 is in the 
condition of not exciting, in this case, atmospheric-air disconnection of the atmospheric-air room 15 of 
the waist gate actuator 12 is carried out through the 2nd control pipe 21 and atmospheric-air port 24a. 
[0020] On the other hand, if sudden steering is performed so that an operator may make it circle in a 
combined harvester and thresher, a signal will be outputted to ECU27 from the **** sensor 26, and 
ECU27 which this signal inputted will excite the three-way-type solenoid valve 24. Then, the 2nd 
control pipe 21 is opened for free passage, and boost pressure Pb is decompressed to the set pressure 
(this operation gestalt 0.3kg/mm 2) of a reducing valve 23, and is introduced into the atmospheric-air 
room 15 of the waist gate actuator 12 at the same time atmospheric-air port 24a of the three-way-type 
solenoid valve 24 is closed, as mentioned above. The waist gate valve 1 1 will not open until the boost 
pressure Pb introduced into the working medium room 14 of the waist gate actuator 12 also overcomes 
by this the pressure introduced into the atmospheric-air room 15 in addition to the energization force of 
a return spring 17. 

[0021] Consequently, it goes up further from the 3rd set pressure P3, the diaphram 3 1 of the boost 
compensator 25 is depressed with a push rod 32, and the connecting pin 34 which contacted 2nd taper 
section 32c of a push rod 32 also moves boost pressure Pb to a left further in drawing 2 and drawing 3 . 
Thereby, a control sleeve 46 also moves to a left and fuel oil consumption QF begins to increase it from 
the 1st step maximum injection quantity Ql further. The increment in fuel oil consumption QF 
continues until boost pressure Pb turns into the 4th set pressure P4 (this operation gestalt 3.3kg/mm 2) (d 
points of drawing 4 ), and the fuel oil consumption QF in the event turns into the 2nd step maximum 
injection quantity Q2. In addition, if boost pressure Pb turns into the 4th set pressure P4, the diaphram 
13 of the waist gate actuator 12 will operate, and the waist gate valve 1 1 will begin to open through a 
rod 18. therefore, boost pressure Pb is held to the 4th set pressure P4 - having ~ fuel oil consumption 
QF ~ the 2nd - it does not go up more than step maximum injection-quantity Q2. 
[0022] Thus, with this operation gestalt, since fuel oil consumption QF also increases while boost 
pressure Pb (namely, inspired air volume) increases at the time of ****, engine power increases 
compared with the time of rectilinear-propagation transit. Therefore, even if there was an increment in 
the running resistance resulting from ****, lowering of an engine speed will not take place and the 
expected thresh engine performance could be secured. 

[0023] Although explanation of a concrete operation gestalt is finished above, the mode of this invention 
is not restricted to this operation gestalt. For example, although applied to the car for self-propelled 
mold agriculture equipped with the crawler type traveller, even if the above-mentioned operation gestalt 
is a thing, a military construction vehicle, etc. equipped with the wheel type traveller, it is suitable for 
the car which **** by adding braking to one transit means. Moreover, although the waist gate valve 
which holds charge pressure with the set point was used with the above-mentioned operation gestalt, 
even after reaching the set point, charge pressure may use what goes up gradually. In addition, even if 
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the waist gate operates by using the push rod of the above-mentioned operation gestalt in that case at the 
time of rectilinear-propagation transit, fuel oil consumption **** and an output also increases. However, 
by delaying actuation of the waist gate by the charge pressure upper-limit control means at the time of 
****, augend (output) of fuel oil consumption can be enlarged compared with the time of rectilinear- 
propagation transit, and lowering of an engine speed can be prevented too. Moreover, things other than a 
waist gate valve (inhalation-of-air relief valve etc.) may be used as a charge pressure control means, and 
you may make it use the things (return spring flexible device which consists of a motor or a gearing) of a 
mechanical cable type as a charge pressure upper-limit control means. Moreover, although what detects 
**** actuation of a steering system was raised with the above-mentioned operation gestalt as a **** 
sensor, you may detect that damping force acted on one side of a transit means. In addition, it is possible 
to change in the range which arranges [ a concrete configuration or ] equipment and does not deviate 
from the main point of this invention about each set point. [ begin ] 
[0024] 

[Effect of the Invention] The charge pressure control means which is the fuel-injection control device 
which performs fuel-injection control of the diesel power plant with a turbosupercharger carried in the 
car according to claim 1 of this invention, and controls the charge pressure of said diesel power plant 
with the 1st upper limit, When **** of a car is detected by a fuel-oil-consumption loading means to be 
attached to the fuel injection pump of said diesel power plant, and to increase the quantity of fuel oil 
consumption according to said charge pressure, a **** detection means to detect **** of said car, and 
said **** detection means Since it had the charge pressure upper-limit control means to which control 
of the charge pressure by said charge pressure control means is made to carry out with the 2nd upper 
limit higher than said 1st upper limit, Even if charge pressure and fuel oil consumption increase at both 
the times of ****, engine power increases and there is an increment in the running resistance by ****, 
lowering of the engine speed which causes thresh performance degradation stops arising. 
[0025] Moreover, according to claim 2, it sets to the fuel-injection control unit of the diesel power plant 
with a turbosupercharger of claim 1 . Said fuel-oil-consumption loading means is a boost compensator. 
The boost compensator concerned Charge pressure performs the lst-step fuel-injection loading in the 
field below said 1st upper limit. Since it was made to set up so that more 2nd-step fuel-injection loading 
than said lst-step fuel-injection loading may be performed in the field below the 2nd [ said ] upper limit 
to which charge pressure exceeded said 1st upper limit, Buildup of the engine power at the time of**** 
is realizable, suppressing the increment in an equipment comparatively few. 

[0026] Moreover, in claim 3, it sets to the fuel-injection control unit of the diesel power plant with a 
turbosupercharger of claims 1 or 2. Said charge pressure control means is the waist gate actuator which 
drives the waist gate. Said charge pressure upper-limit control means It writes that it is that to which the 
charge pressure which acts on said waist gate actuator is reduced substantially when **** of a car is 
detected by said **** detection means. Without changing the structure of the waist gate actuator itself a 
lot, charge pressure and fuel oil consumption can be made to increase, and the thing of various 
properties can be chosen according to an engine property etc. 

[0027] Moreover, in claim 4, in the fuel-injection control unit of the diesel power plant with a 
turbosupercharger of claims 1-3, it can have the traveller with which said car consists of a transit means 
of a left Uichi pair, said **** can be written as what is performed by braking one transit means, and 
sufficient driving force can be obtained also in the car for self-propelled mold agriculture used in a 
paddy field etc. 

[Translation done.] 
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ABSTRACT: 



PROBLEM TO BE SOLVED: To provide a fuel injection control 
device for a 

turbo-supercharged Diesel engine preventing the reduction of the 
engine 

revolving speed at the time of a turn. 

SOLUTION: When an operator applies quick steering to turn a 
combine, a 

signal is outputted to an ECU 27 from a turn sensor 26, and the 
ECU 27 

receiving this signal excites a three-way solenoid valve 24. The 
atmospheric 

port 24a of the three-way solenoid valve 24 is closed, the second 
control pipe 

21 is communicated, the boost pressure is reduced to the set 
pressure of a 

pressure reducing valve 23, and it is guided into the atmospheric 
chamber 15 of 

a waste gate actuator 12. A waste gate valve 11 is not opened until 
the boost 

pressure becomes the fourth set pressure, and the boost pressure 
rises as 

compared with that at the time of a straight advance. The action 
quantity of a 

boost compensator 25 is increased as the boost pressure rises, and 
the fuel 

injection quantity is increased from the first stage maximum 
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injection quantity 

to the second stage maximum injection quantity. 
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